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Executive Summary

This report documents the first five-year policy review of the National Priorities List
(NEL) site NCD981023260, The site, referred to as Geigy Chemical Corp. (Abetdeen Flant), is
a former pesticide formulation and retail sales site located in Aberdeen, Moote County, North
Carolina, The site is approximately one acre in size. Contaminants of concern originally
associated with groundwater at the site are pesticides including aldrin, BHC isomets, dieldrin,
endrin, toxaphene, and the solvent trichloroethene (TCE). Subsequent investigations showed
that teichloroethene contamination was not a result of site activities and was therefore removed
from the Site Target Contaminants List (TCL). There was also soil contamination involving the
same pesticides listed for groundwater and the additional compounds, DDD, DDE, DDT, and
chlordane jsomers. These contaminants are the result of use of the site for pesticide formulation
and blending and agricultural chemical sales from 1947 to 1985,

In March 1988, an EPA Site Investigation in support of the Hazard Ranking System
(HRS) was conducted on the site. Isomers of BHC were found in groundwater samples from
three municipal and two private wells, Based on the results of the site investigation, the site was
proposed to the National Priorities List (NPL) in June 1988 and listing was finalized QOctober 4,
1989.

There were three removal actions associatzd with the site for soil remediation, The first
two, conducted in 1989 and 1991, removed soils visibly contaminated and other debris from the
site. Approximately 3,300 tons of soil and debris were removed for disposal in these two
actions. Following the preparation and finalization of & Remedial Investigation/Feasibility
Study, a Record of Decision (ROD) was signed August 27, 1992. The Remedial Action
implemented by the ROD included demolition of the former warehouse foundation; excavation
of the top foot of on-site soils contaminated above performance standards; off-site disposal of
excavated soils a3 appropriate; extraction of groundwater from the surficial and Upper Black
Creek equifers; treatment of extracted groundwater via carbon adsorption; site restoration; and
further sampling and analysis of the Upper Black Creek aquifer to determine extent of pesticide
contamination and determine if TCE found in two wells was site-related.

The Remedial Action (RA) was implemented from September 1996 1o February 1997,
The RA included removal of concrete foundations and other debris totaling approximately 2,460
tons to & Subtitle D landfill; disposal of 4,475 tons of contaminated goils to a Subtitle C landfill;
construction and installation of extraction wells and groundwater treatment facilities with an
infiltration gallery for discharge of treated groundwater, The treatment system began operation
in January 1997 and has currently treated approximately 30 million gallons of extracted
groundwater from the surficial and Upper Black Creek aquifers.

As required inthe ROD, a downgradient investigation was conducted ta determine the
extent of pesticide plumes in the Upper and Lower Black Creek aquifers. The results of the
investigation, reported in the Downgradient Groundwater Remedial Aetion Work Plon (RAWF),
and the recommendations therein, were adopted by EPA through the issuance of the January
1998 Explanation of Significant Difference (ESD). The ESD established that the downgradient
groundwater contaminant plume would be monitored as part of the overall site remedy. The

v
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selected remedy for the downgradient area is monitored natural attenuation of the plume with the
following contaminant concentration goals: alpha-, betg-, and delta-BHC 0.05 pg/L.
(micrograms per liter), and gamma-BHC 0.20 pgfL.

There were several issues identified during the review process. None of the issues affect
the assessment of the performance of the remedy, However, each should be addressed before the
next five-year review. The issues are described as follows:

1. Fencing and signing of the site as proposed in the docurments of record have not been
accomplished. This proposal was prepared prior to completion of the soil remediation and may
no longer be applicahle.

2. The Site Groundwater Remediation Permit issued October 1, 1999 and expiring June
30, 2004, needs to be changed to reflect that the treatment facilities consist of seven (7) recovery
wells rather than the five (5) listed.

3. Evidence indicates encroachment of the off-site trichloroethene (TCE) contaminant
plume into the site treatment area. Increasing TCE levels have shortened the life of carbon
adsorption canisters in the treatment facility, however, the long-term effects of this change on the
remedy are urknown.

The remedial actions at the Geigy Chertical Corp. {Aberdeen Plant) site currently protect
human health and the environment, The soil remediation for the site has been completed, and the
pump-and-treat remediation of the groundwater contamination including monitoring is
continuing. The trends of contaminant concentrations in groundwater both at the site and in the
downgradient area appear to be downward. Performance standards for contaminants of cencern
are exceeded in the monitoring wells for the erea under remedy implementation. To ensure jong-
term protectiveness of the selected site remedy, continued monitering and operation of the
groundwater treatment facility should continue,
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Five-Year Review Summary Form

Five-Year Review Suminary Form
Site Ideniification
Site Name: Geigy Chemical Corp. (Aberdeen Plant)
EPAID: NCDO81927502
Region: 4 | State: NC
T A T e I
NPL status; v Final O Deleted O Other,

City/County: Aberdeen/Moore

st LT IR TR 5 ORI
R R T e LR T

LW

Remedlation Status: 1 Under Censtruction 0 Qperating 0 Complete

Mu'tiple OUs?* 0 YES v NO [ Coustruction Completion Date: September 27, 2000

Has site been put into rewse? C YES + NG

R R e ey Y R VIR W STRT QR creob oot o g @i S i

Reviewing agency: ¥ _EPA 7 State O Other
Author name: Stagy Samuelson
Author title: Biologist { Author sffiliation; USACE, Wilmingtan Distriet
Review period:** 1/03 - 9/03
Date(s) of site Ingpection: February 17, 2003
Type of revlew:*** 1 Statutary
v Policy

Review number: v 1 {first) 0 2 (second) 3 (third) 7 Other (specify)
Triggering actiom:****

v Other {specify) Preliminary Close-Quyg Report

Triggering action date: July 20, 1998
Due date (five years afier triggering action date): July 20, 2003

Five-Year Review Summary Form

Issues:

1. Fencing and signage for the site as proposed in the documents of record have not been implemented.

2. Site Groundwater Remadiation Permit needs to be modified to reflect actual number of wells associated
with the weatment facility,

3. Encroachment of the off-site trichloroethene {TCE} contaminant plume into the site treatinent area,
Recommendations and Follow-up Aetlons:

1. The need for fencing and signage of the site was negated by removal of the contaminated soils during
the remedial action. Mo action should be taken.

2. The PRPs should update the Site Groundwater Remediation Permit when renewed in 2004.

3. Monitoring of the affect(s) of the TCE plume on the site remedy should continue, with close
coordination by all parties.
Protectiveness Statement(s):

The remedy at the Geigy Chemical Corp. (Aberdeen Plant) Site is expected to be or is protective of human
health and the environment, and in the interim, exposure pathways that could result in unecceptable risks are being
controlled. The next Five-Year Review should be scheduled five years from the date of this Review, it “MONTH"
2008.

Other Comments: None,
® “OU" refers to operable unit.
%% Review period should correspond te the actual start and end dates of the fve-year review in WasteL.AN.
w44 Sea Chapter 1, Sectlon 1.2 of EPA 540-R-01-007, Final June 2041 for firther explanation.
44k See Chapter |, Section 1.3 of EPA 540-R-01-007, Final June 2001 for further explanation.

Approved By: ) Date:
:),Q.M/J ngJi /—1 GiC)
rf ﬁ.r’“

inston A. Smith
/Director, Waste Management Division
U.S. EPA Reglon 4
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FIVE-YEAR REVIEW REPORT
I. INTRODUCTION

The United States Environmental Protection Agency (EPA) Region 4 has completed a
five-year review of remedial actions implemented at the Geigy Chemical Carp. {Aberdeen Plant)
site in Aberdeen, Moore County, North Caroline. The United States Army Corps of Engineers
(USACE) conducted and provided technical agsistance and analysis for the five-year review.
The Environmental Resources Section, Planning and Environmental Branch, Technical Setvices
Division of the Wilmington District, Wilmington, North Carolina provided the USACE lead for
this review. The review was accomplished under EPA Work Authorization Form for
Interagency Agreement (IAG) Number DW05045884A. The Wilmington District was supported
in the conduct of the review by the USACE Hazardous, Toxie and Radioactive Waste Center of
Expertise (CENWO-HX-G) located at the Omaha District, Nebraska. This review was
conducted from January 2003 through September 2003, The report documents the results of that
Ieview,

The purpose of five-year reviews is {o determine whether the remedy at 2 site is or is
expected to be protective of human health and the environment, The methods, findings, and
conclusions of reviews are documented in five-year review reports. In addition, five-year review
reports identify issues found during the review, if any, and recommendaticns to address them:.

This review is a policy review. EPA must implement five-year reviews consistent with
the Comprehensive Environmental Response, Compensation, and Liability Act {CERCLA) and
the National Oil and Hazardous Substance Contingeney Plan (NCP). CERCLA §121(¢), as
amended states:

If the President selects a remedial action that results in any hazardous substances,
pollutants, or contaminants remaining at the site, the President shall review such remedial
action no less often that each five yeats after the initiation of such remedial action 1o
assure that human health and the environment are being protected by the remedial action
being implemented.

The NCP part 300.430(H)(4)(i1) of the Code of Federal Regulations (CFR) states:

If & remedial action is selected that results in hazardous substances, pollutants, or
contaminants remaining at the site ebove levels that allow for unlimited use and
unrestricted exposure, the lead agency shall review such action no less often than every
five years after the initiation of the selected remedial action.

Although not required by statute, this review is being conducted in accordance with EPA
policy. EPA conducts five-year reviews as a mafter of palicy at: {1) sites where no hazardous
substances will remain above levels that allow unlimited use and unrestricted exposure after
completion of remedial actions, but the cleanup levels speeified in the Record of Deciston
(ROD) will requite five or mote years 1o aftain; (2) sites addressed before Superfund
Amendments and Reauthorization Act (SARA) at which the remedy,upot: aftainment of cleanup
levels, does/will nat allow untimited uge and unrestricted exposure; and (3) removal-only sites
where hazardous substances remain onsite at levels that will not allow unlimited use and
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uprestricted exposure. This site has been reviewed because cleanup levels will require more than

five years 1o attain.

This is the first five-year review of the Geigy Chemical Corp. {Aberdeen Plant) site. The
Site has been identified as requiring a “policy” five-year review, which must occur within 5
years after completion of construction. Completion of construction, as designated by signature

of the Preliminary Close-Qut Report occurred on Tuly 20, 1998,

This review will be placed in the EPA site files and local repository for the Geipy
Chemical Corp. (Aberdeen Plant) site, The local repository is located at the Aberdeen Town

Hall, 115 N, Poplar St., Aberdeen, NC 28315,

II. SITE CHRONOLOGY

Table 1 lists the chronology for selected events for the Geigy Chemical Corp. {Aberdeen

Plant) site, as shown below,

Table 1: Chronology of Events

EVENT | DATE |
Site leased by several companies for pesticide formulatlon and retail sales. 1947 to 1989
EPA detecied pesticides in surface and subsurface soils on the sits, Jannary 1987
Site inspection conducted by the State, March 1987
Pteliminery site assessment. June 1987
Hazard Ranking System (HRS) evaluation, August 1987
Sile proposed to be listed on the National Priorities List (NPL). Tune 1588
Site ndded to National Prcrities List (NPL}, Cictaber 4, 1989

PRPs conducted a soil removal eetion. 462 tons of sofl and debris rernoved.

February 23, 19589 10
December 16, 1989 |

A dministralive Order of Consen jssued. _ January 23, 1991

Second soil rermoval aetton by PRPs, 2,841 tons of soil and dehris removed. Pebruary 25, 1991 to
June 1, 1991

Human Health Risk Assessment ang Eeclogical Risk Asscssment completed. March 13, 1392

PRP preparation of Remedial Investigation and Feasibility Study (RIFS).

Decemnber 16, 1988 to
Aupust 27, 1992

August 27, 1592

Record of Decision (ROD) signed. _
Consent Dectes for PRPs to conduct remedial design/remedial action (RD/RA)

Tuly 15, 1993

RA contract for construction of groundwater remediation syster and removal of contamineted soil
and debris awarded by PRPs.

September 1998

Fre~-fmel nspection of soil remediation by EPA and State of Morth Caralina

January 15, 1957

Croundwater Remediation System operational.

Januaery 1997

Final ingpection of sail remediation by EPA and State of Narth Ceroling,

February 26, (097 |

Downgradient Groundwater Remedial Action Work Plan approved by EPA and NC DENR.

Movember 1957 |

Eaplanation of Significant Differences issued by EPA. Jannary 18598
Preliminery Cloge-Out Report July 20, 1998
Additional monitoring wel installation, Anpril 1998
Site knspeation for the first flve-year review February 18, 2003

II1. BACKGROUND

A. Physical Characteristics

The Geigy Chemical Corp. (Aberdeen Plant) Site is located just to the cast of the
cotporate limits of Aberdeen, Notth Carolina in southeastern Moore County (Figure 1). The Site

2
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is located or the Aberdeen and Rockfish Railroad right-of-way adjacent to Highway 211 and
forms an elongated friangle with the highway and railroad forming the apex.

The Geigy Site encompasses an area of approximately one acre that has been graded to
be mostly level in nature (Figure 2). The site has topography typical of the Upper Coastal Plain
physiographic region, with shallow water tables and low topographic relief. Soils in the area are
classified as the Candor sand type that overlays unconsolidated sandy to clayey sediments.

There are also an intermittent clay zone and several other clay lenses that divide the surficial
groundwater aquifer from the Upper and Lower Black Creek aquifers in the area, Drainage from
the site and predominant groundwater flow is to the west and northwest with both surface and
subsurface runoff entering McFarlands Branch, Ray’s Mill Creek, and Aberdeen Creek.

B. Land and Resource Use

Current land use of the area is rural residential and commercial in nature. The city of
Aberdeen hag approximately 3,400 restdents, The Moore County area has grown approximately
18% in the last ten years and may continue to do so. Based on current levels of development of
the area, it is not foreseen that there will be any major change in land-use in the future.

Figure 1. General Location

bi'":'ﬁ====l.bl'#'
--‘b' i
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C. History of Contamination

The Geigy Site was leased for the formulation and retail sale of pesticides from 1947
until its closure in 1989, Agricultural fertilizers in bulk and bagged form were also distributed
from the site during its operational history. The pesticides DDT, toxaphene, and BHC were
formulated for field use orn-site by mixing with inext materials such as clay and repackaged for
sale in the local agticultural market,

An EPA Site Investigation was conducted in March 1988 in support of the Hazard
Ranking System (HRS) evaluation of the site. Isomers of BHC were found in groundwater
samples from five locations: three munjcipal wells and two private wells,
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D, Initial Response

As discussed beiefly in Section C above, the Envirommental Protection Agency (EPA)
conducted & Site Investigation of the site in March 1988 in support of a Hazard Ranking System
{HRS) evaluation.

The site was propased to be included on the National Priorities List (NPL) in June 1988
and final designation was completed October 4, 1989. During that time, notice letters were sent
to six companies: Ciba-Geigy Corp, Olin Corp, Kaiser Aluminum & Chemical Corp, Lebanon
Chemical Corp, Aberdeen and Rockfish Railroad, and Columbia Nitrogen Corporation. The
notice letters requested that the Potentially Responsible Parties (PRPs) conduct a Remedial
Investigation and Feasibility Study (RI/FS) for the site. An Administrative Order on Consent
(AOC) was entered into by EPA and three of the PRPs (Ciba Geigy {currently Syngenta Crop
Protection, Inc.}, Olin Corp, and Kaiser) for performance of the RIVFS on December 16, 1988,

IV. REMEDIAL ACTIONS

A. Remedy Selection

The remedial actions in the Record of Decision (ROD) dated August 27, 1992, provided
for remediation of contaminated soils and groundwater. The remedial actions identified in the
ROD were as follows:

Groundwater

The groundwater remedy was targeted at removal of site-related contaminants in the
groundwater through groundwater extraction and on-site treatment by chemical means and air
stripping. The following activities were identified as being associated with this alternative:

+ Contaminated groundwater would be extracted from within the Surficial and Upper
Black Creek aquifer plume via extraction well(s) and piped to an on-site, aboveground
treatment facility.

¢ Treatment would consist of carbon adsorption canisters to remove contaminants of
goncer.

¢ Final discharge of the effluent would be to either an on-site infiltration gallery or via

connection to & Publicly Owned Treatment Works (POTW).

Continued analytical monitoring of contaminants in groundwater.

¢ TFurther characterization of the Upper Black Creck aquifer to determine the extent of
pesticide contamination,

-

Soils

The remedy for contaminated soils had the infent of permanently removing
confamination in the soil through off-site disposal of contaminated soils, The following
activities were identified as being associated with this alternative:
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Excavation of the top foot of soils exceeding cleanup standards identified in the ROD.
Disposal of contaminated soils in a secure landfill or a fixed-base incinerator

depending on their regulatory requirements.

native grasses.

Confirmation sampling and analysis to ensure that temediation levels are attained.
Rackfill of excavated areas with clean fill, regrading of site and revegetation with

Tables 2 and 3 show the clean-up standards for soil and groundwater under the ROD.

Table 2. Soil Clean-Up Standards

Soil Clean-Up Standards
Contaminant Clean-up Standard (mg/Kg)
Aldrin 0.113
Alpha-BHC 0.28
Beta-BHC LIS ]
Delta-BHC NC
Gamma-BHC 1.5
Dieldrin 0.13
Endrin Ketone NC
Toxaphene 2.0 ]
DD 76
DDE 55
DDT 4.75 ]
Garnma-Chlordane 1.43
Alpha-Chlordane 1.4 __]

* Nate'r NC = Not Calculated,

Table 3, Groundwater Clean-Up Standards

Groundwater Clean-Up Standards

Contaminant Groundwater Clean-Up Corresponding Risk Basis of
Standard (pg/L} Level Goal
Aldrin .05 5.0x 10" CRQL
Alpha-BHC 0.0 13x 107 CRQL
Beta-BHC 0.05 4.0x 107 CRQL
Delta-BHC 0.05 ND CROL
Gamma-BHC 0.05 3.0x 10”7 CRQL
Dieldrin 0.1 83x10° CRQL
Endrin Ketone 0.1 ND CRQL
Toxaphene 1.0 6.7 10° NCGWQS
CRQL - Centract Required Quantitation Limit
NCGWQS — North Carolina Groundwater Quality Standards

ND -~ Not Determined, Toxicity data unavailable, risk levels could not be calculated.
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The soils removal temediation was completed in early 1997, Site restoration was
conducted in January 1997, A final inspection by EPA and the State of North Carolina Division
of Supetfund occurred on February 26, 1967.

Based on results of the pre-remedial design field investigation, shawing the presence of
pesticides in the Upper Black Creck aquifer, additional investigatians of the downgradient areas
wete conducted. A Downgradient Groundwater Irvestigation Weork Plan (Rust, 1995) was
prepared and presented to the EPA and NCDENHR to determine type, distribution and
concentration of pesticides in the downgradient areas. Field investigations for the downgradient
groundwater studies were conducted from March to October 1995. Results of the investigation
were reported in the Downgradient Investigation Summary Data Report dated March 1956.

The PRPs and Agencies met in May of 1996 to discuss preparation of a remedial action
plan for the downgradient area and agreed o develop a Rernedial Action Work Plan (RAWL)
that would evaluate the containment and attenuation of pesticide concentrations as a component
of the remedial action for the downgradient area. The resulting RAWP, finalized in November
1997, has the following objectives:

e reduce pesticide concentrations in downgradient groundwater to levels which are
protective of human health and the enviromnent;

¢ ensure that Site-related pesiicide concentrations in downgradient surface water and
stream sediments are protective of human health and aquatic receptors; and

e monitor drinking water supplies in the downgradient area to verify they are not
adversely impacted.

The RAWP defined the downgradient area as the portions of Upper and Lower Black
Creek aquifers bounded by McFarland’s Branch, Aberdeen Creek, Ray’s Mill Creek, and Trough
Branch. The sutficial aquifer was excluded from the work plan, Data from the downgradient
groundwater investigations revealed that the BHC isomers were the only target pesticides
exceeding Tederal or State drinking water standards or Site Performance Standards. As a resuit
of the analyses, the goal of the downgradient remedial action is to reduce BHC isomer
concentrations to levels below the North Caroling and Federal drinking watet standards or, for
alpha-, beta-, and delta-BHC, which do not have established drinking water standards, to levels
below the groundwater Performance Standards listed in Table 3. The downgradient groundwater
Performance Standards are listed in Table 4.

Table 4. Downgradient Groundwater Clean-up Standards

Contaminant Clean-up Standard (ng/L) _|

Alpha-BHC 0.05 ]
Beta-BHC 0.05
Delta-BHC __0.05

Gamma-BHC 0.20 ]

The recommendations and propaesed remedial Petformance Standards for the
downgradient groundwater in the RAWP wete implemented by issuance of an Explanation of
Significant Differences to the Remedial Action (ESD) in January of 1998, The different
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performance standards for ggmma-BHC (Lindane) between the site remedy (0.03 ug/L; Table 3)
and the downgradient remedy (0.2 pgfL; Table 4) reflect a change in the North Caralina
Chroundwater Standards (Title 15A NCAC 2L .0202) between issuance of the ROD and ESD,

B. Remedy Implementation

There were three removal actions associated with the site for soil rernediation. The first
two, conductad in 1989 and 1991, removed sofls visibly contartinated and other debris from the
site, Approximately 3,300 tons of soil and debris were removed for disposal in these two
achions. The 1989 removal action consisted of two phases. In the February 1989 phase, material
removed was disposed of in the GSX landfill in Pinewood, South Carolina. The second phase in
October 1989, resulted in soils being incinerated at the ThermalKem facility in Rock Hill, South
Carolina or being transported as hazardous waste to the Lajdlaw Environmental Services Landfill
(Formetly GSX Services) in Pinewood, South Carolina. During the 1991 removal,
approximately 500 tons of soil were incinerated at the Rollins Facility in Deer Park, Texas. The
ramainder of the soil and debris remaved were disposed of at the Chemical Waste Management
landfill in Carlyss, Louisiana. Following the preparation and finalization of a Remedial
Investigation/Feasibility Study, a Record of Decision (ROD) was signed August 27, 1992. The
Remedial Action implemented by the ROD included demolition of the former warchouse
foundation; excavation of the top foot of on-site soils contaminated above performance
standards; off-site disposal of excavated soils as appropriate; extraction of groundwater fram the
surficial and Upper Black Creck aquifers; treatment of extracted groumdwater via carbon
adsorption; site restoration; and further sampling and analysis of the Upper Black Creek aquifer
1o determine extent of pesticide contamination and defermine if TCE found in two on-site wells
was site-related.

The Remedial Action (RA) was conducted from September 1996 to Febtuary 1997, The
RA included removal of concrete foundations and other debris totaling approximately 2,460 tons
to a Subtitle D landfill in Kernersville, North Carolina; and disposal of 4,475 tons of
confaminated soils to a Subtitle C landfill in Pinewood, South Carolina; construction and
installation of extraction wells and groundwater treatment facilities with an infiltration gallery
for discharge of treated groundwater, The treatment system began aperation in January 1997 and
has currently ireated approximately 30 million gallons of extracted groundwater from the
surficial and Upper Black Creek aquifers.

C. System Operations / O&M

After completion of the remedial action in 1996, the site was revegetated with native
species and planted long-leaf pines. Sinee establishment of vegetation, the site has not
experienced erosion or other problems, but recent iee storms have necessitated the removal of
some of the trees. Currently, the site is mowed twice a year to maintain a neat appearance along
the right-of-way for NC 211,

As required in the ROD and ESD, the PRPs have been operating a pump and treat system
for remediation of the surficial and Upper Black Creek Aquifers since January of 1997 and
monitoring the downgradient areas since April of 1998, Figure 3 shows a conceptual flow model
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of the pump and treat system. Since commencemant of groundwater treatment operations,
Pinnacle Consulting Group of Greenville, South Carolina has had the treatment monitoring and
O&M contract for the PRPs. Initial monitoring requirements called far quarterly sampling for
the first three years followed by semi-annual sampling for an additional two years, Following
cubmission of the Downgradient Remedy Summary Repart to the State and EPA in 2001, it was
agreed by all parties that annual monitoring could be undertaken. Therefore, the most recent
round of monitoring well sampling occurred in October of 2002, Monitoring well and surface
water sampling locations are shown in Figures 4 and 5, Wells that are cutrently sampled for
monitoring are as follow:

e Surficial Aquifer: MW-48, MW-58, MW-68, MW-105;
Upper Black Creek Aquifer: MW-110, MW-18D, MW-30D, MW-15D, MW-20D, MW-
22D, MW-23D, MW-24D, MW-25D, MW-26D, MW-35D, MW-29D, MW-34D; and

¢ Lower Black Creek Aquifer: MW-22L, MW-25L, MW-27L, MW-37L, MW-40L, PZ-2,
PZ-3, MW-28L, MW-31L, MW-38L, MW-39L, MW-32L, PZ-5, MW-36L.

Figure 6 depicts the locations of the extraction system pipelines, treatment building, and
infiltration galleries.

Since initiation of operation of the pump and treat system in January 1997, there have
heen few problems or breakdowns of the system. In a phone conservation with Mr. Art
Rarnhardt of NCDENR July 30, 2003, Mr. Samuelson was informed that thete are no specific
records for the site delineating percent downtime versus operating time, Mr, Barnhardt also
indicated that the site freatment system has operated with what he considers as “normal”
maintenance issues such as the occasional replacement of an extraction pump or activated carbon
barrel train. The 1002 ROD forecast an estimated annual O&M cost of $50,000 per year of
operation. As currently implemented the treatment and monitoring program costs approximately
$48,000 - $50,000 annually to operate. The system has treated approximately 50 million gallons
of groundwater, operating at a pumping rate of 15-18 gallons per minute. The infiltration gallery
contains 3 laterals; each being 175 feet long. The distribution of flow within the gallery is
determined by a preset timer that activates solenoid valves at the gallery header. The timer is set
to direct flow to twa of the laterals at a given time. It glternates flow among the three laterals on
an 8-hour cycle. As operated, each lateral will receive an average of half of the effluent from for
16 hours and no flow for the following 8 hours. The flow cyele is as follows:

First 8 hours; Flow to laterals 1 and 2;
Next 8 hours: Flow fo laterals 2 and 3; and
Next 8 hours: Flow to laterais 3 and 1.

The change-out/longevity period for the carbon adsorption canisters was initiaily one
year, but has shortened to a six month time period. It is suspected that this change is due to
increasing levels of Trichloroethene (TCE) coming from up gradient of the site. No significant
differences in O&M costs, as projected in the ROD and ESD, were identified. At this time, it is
expected that operations will continue without modification or increased expense until
remediation is complete.

10



1Tepe-Yagr Resiaw
Gaigy Chemiral Corp. (Aberdern Lot Aberdeen, e

Figure 3. Flow Model of the Pump and Treat System
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V. Progress Since the Last Five-Year Review:

Sinee this is the first Five-Year Review Report, no other report is available and thus no
progress ig reportable.

V1, FIVE-YEAR REVIEW PROCESS

The five-year review process for the Geigy Chemical Corp. (Aberdeen Plant) site
included telephone discussion/interviews with the EPA Remedial Project Manager {RPM}, and
the lead State agency, Also included, were a visit to the Aberdeen Tawn Hall, the public
repository for the remedial action documents, and a site visit for familiarization with the
remediation activities. A list of pertinent materials from the document repository and other
saurces is provided in Attachment 1.

The following persons were members of the five-year review tgam:

¢ Greg Mellema, Hazardous, Toxic, and Radigactive Waste Center of Expertise
(CENWO-HX-G), Omaha, NE, for QA of document preparation.

¢ Phil Payonk, Wilmingten District, Environmental Resources Section (CESAW-TS-
PE).

¢ Stacy Samuelson, CESAW-TS-PE.

VIL. FIVE-YEAR REVIEW FINDINGS
A. Interviews

The foilowing persons were interviewed regarding the activities and implementation of
the remedial actions at the Geigy Site:

My, Jowu Bornholm, Remedial Project Manager, FPA Region 4:

In several telephone conversations between Stacy Samuelson and Mr. Bornhelm, several
issues pertaining to the Geigy Site were identified. The concern for potentiat effects on the
remedy due to the off-site TCE plume migration info the site area was identified. A second
issue, full implementation of the Record of Decision in terms of fencing and signage at the site,
was addressed as well. Additional discussion of these issues are provided in Sections IX, Issues,
and X, Recommendations and Follow-up Actions.

Mr. Randy MeElveen, Environmenial Engineer, North Caroling Depariment of Environment and
Natural Resources, Division of Waste Management, Superfimd Federal Remediation Branch:

Stacy Samuelson, Wilmington District, made initial contact with Mr, McElveen through a
telephone conversation. Mr. McElveen indicated that the State has no major issues with the site
af this time. At the site visit, the issue of the off-site TCE plume was discussed in relation to the
site remedy. The State has some concerns about the undefined source of that plume and its
potential effects on the Geigy Site remedy.

15
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B. Site Inspection

A site inspection of the Geigy Site was condueted on February 18, 2003, Attending the
gite vigit were:

¢ Randy McElveen, Environmental Engineer, North Carclina Department of
Environment and Natural Resources, Division of Waste Management, SF Federal
Remediation Branch,

Jon Bornholm, Remedial Project Manager, Environmental Profection Agency, Region
4,

Ray Hom, Olin Corporation.

Harold Moats, Syngenta Crop Systems.

Michae] Sheehan, Pinnacle Consulting Group.

Ted Volskay, Pinnacle Consulting Group.

Ray Livermore, U.S, Army Corps of Engineers, Wilmington District.

Phil Payonk, U.S. Army Corps of Engineers, Wilmington District.

Stacy Samuelson, U.S, Army Corps of Engineers, Wilmington District.

-»

> B+ " Sy

For documentation of the site visit, photos of the treatment facility and several extraction
wells were telen and are attached as Attachment 2,

The site area has not been re-developed since the source remedial action was completed in
1996. The area is currently vegetated with grasses and some long-leaf pines have been planted
along the railroad right-of-way. Mr. Sheehan gave & brief historical overview of the activities
and locations of facilities during the source remedial action and provided & tour of the pump-and-
treat facility.

C, ARAR Review

In performing the five-year review for compliance with applicable or relevant and
appropriate requirements (ARARSs), only those ARARs addressing risk posed to human health or
the environment (i.c., addressing the protectiveness of the temedy) were reviewed. This is in
keeping with current EPA guidance on five-year reviews,

Federal ARARs

Federal Groundwater Classification — 55 Federal Register (FR) Part 8733.

Safe Drinking Water Act of 1988, as amended (40 USC §§ 300) — 40 CFR Part 141.
Solid Waste Disposal Act (40 USC § 6901 — 6987) — 40 CFR Part 261.

EPA Regulations on Sole-Source Aquifers — 40 CFR 149,

. *

State ARARS

+ Identification and Listing of Hazardous Waste — 1SA NCAC 13A.0006.
+ North Carolina Drinking Water Act — General Statutes, Chapter 130A, Article 10.

16
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+ North Carolina Water Quality Standards — 15A NCAC 2B.
s North Carolina Groundwater Quality Standards — 13A NCAC 2L.0100, 21..0200,
2L.0300.

The site appears to be in compliance with the ARARs identified in the ROD, There were
no changes in the reviewed statutes and standards that would require changes in the remedy or
management of the site.

D. Changes in Exposure Pathsays, Toxicity and Other Contaminant Characteristics

No changes in the site conditions that affect exposurs pathways were identified as part of
the five-year review. There are no current of known changes planned in the land use and it is
likely to remain rural residential immediately adjacent to the site. No new centaminants,
sources, or routes of exposure were identified as part of this five-year review. There is no
indication that hydrologic/hydrogeclogic conditions are not adequately characterized. The rate
of dacrease of contaminant levels in groundwater is consistent with expectations, and the
groundwater plume appears 1o be contained. This finding is supported by groundwater flow
model simulations that wete conducted by Olin Cerporation and Syngenta Crop Protection to
evaluate the site groundwater extraction system with respect to pesticide capture duting the
summer of 2003, Findings of the simulations were reported to EPA by letter report dated
September 13, 2003 by the Pinnacle Consulting Group. Data from the Preliminary Design
Report (Rust B&I, 1995) along with data from the menitoring program implemented in 1997 was
analyzed for the simulations, Due to groundwater level and recharge rate fluctuaiions, three
model iterations were run. The model runs were for minimum, average, and maximum
extraction rates. Figures 5, 8 and 11 of the letter report show the predicted capture zone areas for
the Upper Black Creek aquifer extraction wells (Attachment 3). The contaminants of concern in
both groundwater and soils were reviewed in the EPA’s Integrated Risk Information System
(IRIS) for changes in toxicity, Review of the IRIS database revealed that toxieity and other
factors for cantaminants of concern have not changed with the exception of the soil contaminant
chlordane. For that compound, the cancer slope factor decreased, and the reference dose
increased. However, since the soil cleanup was based on cancer risk, this would bave resulted in
a slightly higher caleulated soil cleanup value, and does not call into question the protectiveness
of the remedy.

F. Data Review

Based on issues identified during document review, interviews and site inspection, the
principal data reviewed were related 10 groundwater contaminant levels of the site and
downgradient area. The main resource for review of data was the Downgradient Groundwater
Remedial Action Work Plan, Geigy Chemical Corporation Site, Aberdeen, North Carolina
(RAWP) (November 1997) and groundwater monitoring data pravided by Pinnacle Consulting
Group {October 2001).

17
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Soil contamination data have not been collected since the campletion of the Remedial
Action. Performance Standards for soils were met or exceeded as a result of the remedial action

and the results of final soil testing were reported in the Final Remedial Report For Seifs (1997).

Groundwater Data

Groundwater sampling data was reviewed for sampling events occurring from May 1998
to the present, Wells were sampled quarterly for three years and then semi-annually for the last
two vears. Samples were analyzed for organochlotine pesticides. Starting in 2003, with
coordination with the EPA and State, monitoring will be conducted annually. Qver the
monitaring period, some wells have been abandoned or added and several, notably MW-11D,
MW-18D and MW-30D, were unable to be sampled due to drought conditions in the third
quarter of 1998, Table 5 presents the detected values for BHC isomers in the surfieial aquifer for
wells in the current monitoring program. Graphical representation of the data for each well is
presented in Attachment 4, Well MW-48 is probably not affected by the surficial aquifer
extraction wells, but the other surficial monitoring wells are ¢lose enongh to extraction wells to
be influenced by them. The effect of the extraction wells influence on the surficial monitoring
well results is not known. Of the compounds on the TCL, the BHC isomers were the most
consistently detected over the sampling petiod. Most detected values exceed the site
performance standards (Tables 3 and 4).

18



Table 5. Surficial BHC Isomer Cancentrations in G

Ve Year Menieser

Geiny Chenstial Cord, {Aberdesy Plint), o berdeen, NC

roundwater Monitoring Wells 1990 -

2002

Sample nte alpha-EHC peta-BIC delta-BHC gamme-BUC (1.indanc)
MW-45 1L/1641950 1 k] [ 0.%
MW § 127871583 .28 21 4.7 066
MPr-45 12/3/19986 MD{1.25 15 10 NDL25)
MWl 1611997 WDHR,25) B.& 7.1 MD025)
MW -48 21471597 .16 [ 7.1 1.1
[ERE T 10/ 115957 0.1% 4.3 6.8 R, 25)
M4 E 42111555 WE1.25) 1% ND(1.25] ND1.25]
B W43 104291998 MI0.275) 4.1 1.8 WD0.275)
h W 45 1001471998 NC(D.025) 0.1 [ k] NDND.025)
MW -45 1071 32000 N0 125 1.5 .56 NDE.125)
MW -45 L0 IO ND¢0.014) 0,013 ND{0.025) ND{0.125]
M58 1111471290 b 12 12 5
WW-55 134201903 1.1 1 4.3 NDIR3]
MW-55 124341998 N L.25) L7 5.6 NDL1.25) _
b W58 4/1641597 NOt0.5Y 9.5 3.1 NE(4.5)
Pl W55 11401307 0.2 5 1.3 015
M W58 10111997 1,14 3.9 1.3 NTx0. 1254
MW-35 Aiz171998 NIH0.25) .5 0.59 045
W38 10/29/ 1998 n.31 4.6 F] 1.15
MW-55 101441854 HD0.123) 1.4 0.7 NDD.125)
MW-55 1041342000 0,047 3.1 1.4 WO 128]
MW -5S la/osaogi MD(0,125) 1.3 0.17 WD 125%
FW-65 1 L6750 k1] 11 4] a0
MW-613 [2/9]0w3 7.1 3.6 9.2 ]
MW-55 1430 996 1.1 5.8 1.5 1.5 ]
W05 4716/1997 2.3 6.6 1.6 1.3
Tl W65 711411997 1.1 4.1 .5k 0.77
PV -GS 100111987 1.3 A 1 0.82
MW -6S 402141998 z.0 6.6 ] 24
MW-65 10/2841958 1.3 7.1 4,6 1.1
WMW-55 1041471399 1.8 &9 i 1
MW-A8 1041342000 ND(0.025) ND{0.035) ND0.029] MD{0.023]
MW-G8 10/11/2001 1.5 L0 1% 191
ME-108 HI0{199] 2 25 2 0.8
MW 105 121441993 NDid.3) 14 0.79 NDH{0.5%
b =108 1241419836 0,426 158 0.043% 0.07
M W/-108 401611927 ND0.253 5.2 ND{D.25} 0,58
A W-108 LF1897 111 1.7 0,12 $.35
MW-105 1450997 {1.59 4.4 .47 1 ]
MW 0 4211398 0.39 7 1. 0.34 ]
Ww-108 10/25/1903 0.085 a5 0,41 .11
MW-118 10/14718%% n.045 1.3 1.21 0.064
pW =105 191 352000 NI 1253 1.4 0.077 HD(0.125)
LW-105 102342002 0.01 0.54 0.427 0.014

Note: Non-Detect valuen represent cne-half of the detection Ilmit.
Yaluen in botd denote detectiv e excerding performance stanie rids (Table 3%
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Tables 6 and 7 depict the concentration levels for the same compounds in the Upper
Black Creek and Lower Black Creek aguifers. Graphical representation of the data for the Upper
Black Creek Aquifet is found in Attachment § and the Lower Black Creelc Aquifer in
Attachment 6.

Tahle 6, Upper Black Creck Agquifer Sampling Results 1998 1o 1002
Eypeedences of Performance Standards for BHC Isomers

Well [2008 [ 3094 [4098] 1099 ] 2095 ] 3099 ¢Qos | toen | 2qai] 3quo] 4une [ 1001 ] 4001] 2Q02 [4Qo2
Wells wlthin the extraction and treatment captare zame
MWw-11D] * N | % NS t T 1 T 1 T 1 t | & ] WE | N8
MW.IAD] T N4 T M8 t 1 T T i T i T t Mg | NS
Mw.ann| i 1 W& t 1 t T i T t 1 s t
Monitorkng wells for area under remedy implemenintion
Mw-19D[ a¥ [4BG] T T T T T 1 + TaGg] Tt laDGi NS | N8 | NS
Mw-20n| A+ | 1 i 1 T T T T i T 1 t T 1 i
Mw-220] T t il i T T T t t t + i T T T
Mw-23p| 1 t [app| 1T + 1 1 1 1 1 T 1 T T
mw.4D| T [ B0 |ABG| 1 + T T |aBGlaBGl 1T |aBsg) 1 NS | N5 ] NS
Mw-zsn| D [ND [ ND | 1 + |BD0] ND | ND [ ND | ND_| ND | ND | ™S | N& | WS
ww.26D| T 1 T t t 1 ND T T + T t t T i
MWw-35n| T i + 1 t T i 1 T t + T t T T
Well for nsseasment of proumdwater quality downgradient of the Surfleinl aquifer well MW-338
MW-&4D[ND|ND|ND]B]B]B|B|BlB|B|B]B|NS|NS|HS

Takle 7. Lower Glack Creek Aquifer Sampling Results 1998 to 2002
Exceedences of Performance Standards for BILC Isomers

wenl | 26398 | 3098 | Q481 1999 2099[ 3095 {4099 [ 1000 [2G00 [ 3gaolagno[ 100 [ 4001 [ 2002 [ 4082
Senfine] well far Upper Black Creek f Lower Blach Creek Aquifers Interfage
Mw-nLlTIT[’rITITIT]TIT]TITITITITITIT

Monttoring wells for ares under remedy implementation

Mw-25L] T T t T i * t 1 f t i t i T
Mw-tL| 1t T 1 i 1 i t T 1 i T * i i
MW-31L| 1 1 T T t 1 1 1 T T T 1 1 i t
mw-37L] T T lagl ¥ T i T i i i il 1 T i i
Mw-#L] T T t T t t T + 1l T T T T T T
PI-2 il 1 T + i T t T 1 + T t t il +
P73 ¥ T T * T T il T T t T T t
FZs | NDo | %t | BiG |ami]asmic] 1 ARG Amig] 1 T i T [AmBIG
Wells to forecant trewds for Ray's MIN Crazk, Aberdeen Creek, and McParland's Branch
P22 T + T 1 T T T T + T T i T t T
BZ-3 ND | T | B/ |amsglamic] T T JamiG] T |amiGl T t i T |aiBia
mw-aiLl T + T T T ¥ T T ji + t t 3 1* T
Senficel well for northward pesticide migration and forecast of copceniration trends o Ray's Mill Creek
MwasL] A' ] A 1 ¢ | T L ¢+ [t 1t [t [am] T {smigl 1 [
Bentlnel wells for potenfiul migeatlon of pestieidesinro Ray's Mill Creek und Aberdeen Creek
MW-32L| NO | NI} HD ND MO WD WD ND ND ND KD ND M HD WD
MW-3RL| WD T HD NG HD ND WD NO NE HII ™D WD ND 8] ML
MW-39L| ND T ND ND WD HD WD WO ND ND N WD WD ND ND

Sentinzl well for Town Well No. 3
MW-36L] ND | ND | ND | ND | nD | ® [ WD | N3 | NO ] ND_] ND | ND_| N© | ND | ND
Notes:
T Denvles all BHE iscmers detacted and exceeding performance stamdasds.
NID Dennles noa-detect for 4l BHC isamers.
A - alpha-BHC, B - beta-BIIC, O - delta- BT, G - gamm -8HC
* Leiter only denntes hat campound deterfed exceeding parformance standazd,
WS = Mot Sampled,
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Trends in the BHC isomer concentrations in downgradient groundwater are varied.
Several wells (MW-34D, MW-36L, MW-38L, and MW-39L) indicate no trend (little change) for
the {998 — 2002 monitoring perfod. Monitoring well MW-33D decreased over the same
monitoring period. BHC concentrations for wells MW-37D and MW-40L slightly increased.
Data for the downgradient areas seem to reflect reductions in concentrations of contaminants for
the remedy area monitoring wells. However, BHC isomer concentrations were consistently
above performance standards, Sentinel wells for Town Well No. 2 (MW-36L) and Ray's Mill
and Aberdeen Creeks (MW-32L, MW-38L, and MW-39L) have only four instances of BHC-
isomer detection during the monitoring pericd. Wells MW-38L and MW-39L had detection of
A1l BHC-isomers in the third quarter 1998 sampling event; well MW-36L had detection of beta-
BHC in third quarter 1999; and well MW-38L wad detection of delta-BHC in sscond quarter
2002.

Due to the hydrology of the ares, the Upper and Lower Black Creek aquifers discharge to
the following surface creeks: Aberdeen Creek, McFarland’s Branch, Ray’s Mill Creek, and
Trough Branch. Surface water sampling for the BHC isomers hag been conducted since 1996 at
most of the sampling points shown ¢n Figure 3. Table 8 lists sampling results for BHC-isomers
from the downgradient surface water monitoring stations. Graphs of the data for the surface
water sampling sites are found in Attachment 7.
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Tahle 8. BUC-isomer Sampling Results for Surface Water Monitoring 1996 - 2002

ganime-BHC (Lindane)

Blte Sample Datc | slpha-BHC | beta-BHC | delts-BHC
KWL 6/4/19% 0.02%5 £.013 0025 £.025
swl 4/25/190% 0.025 0.023 0028 | 028 |
§W-0] 742041998 0.025 0425 0.028 002 |
SW-01 1042871998 0,026 2005 0026 0,026
SW-01 11121999 0025 0.0069 0,025 .02 ]
R.] 4121990 D.025 0.023 0.023 0025
FW-D! 871 0/(999 0029 £.007 0.029 0.029 a
SW-bi-e gL/I009 | 0028 0.0088 0.028 nO2
SW-01 1041241999 0.025 0,015 0,023 0028 1
EW-0l 202/2000 £.025 0,025 0.025 0028
Sw-01 471 142008 0.028 0.004% 0023 0025
SW-01 PaLR000 | 0428 0.025 0,025 0025 |
SW-01 10/14i2000 £.025 0411 .025 0,425
SW-01 14001 0.025 0,025 0.025 0,025
5W-DI 10/5/2001 0425 po2s | 04038 003 |
Sw-01 452002 2.0[% 0.017 0.019 0,019 B
SW-1 10252002 0025 {025 0423 11,025 J
EW-02 A4 1996 0052 0.08% 0037 0,059
FW-02 412911958 0.032 0,055 0.086 0.3
SW02 712041958 0.3 0.07 0.076 £.027
§W-02 10/28/(998 0.036 0073 1074 0,036
FW-42 11271999 0,038 0064 | 0.7 0.0%8
| BW.02 4/12/1999 0.032 0.067 0078 | Dol
SW-02 BA0/195% 0,46 0,12 0.kl 0,085
| Sw-02-re 81041959 £.04] 0096 0,092 0.042
sSw-2 | 104121999 0012 n.0s4 | 0083 0.011
SW-02 2212000 0,029 0042 2,051 D027
SW-02 4/11/2000 D023 0052 0.053 0.032
SW-02 TIMHI000 0.032 0.07% 0071 203
SW-02 10/11/2000 0,031 0.068 0057 0.025
§W-02 1942001 0.035 0.068 012 0.028
SW-02 L9001 0.02 0,054 (049 o7
SW- 41920902 0048 0.1 0.11 004 B
SW.02 T00T 0917 p.0s 0.0458 0.025
SW-02 10/25/2002 0.014 0.045 0.03% 0.025
Values are in pg/L.

Values in red exceed the remediation goa
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Table 8 continued:

FipeYear Renien

Ceigy Cherivarl Cort {Aberdoirs Phuset), AAberdsem, NC.

'_Siu

| _Sample Date | alpha-BHC beta-BHC | delta-BRIC pamma-BHC (Lindane)
SW-02 54411996 1.044 0085 0.061 0035
w03 1 AR89 0.034 0.043 045 0.023
SW-03 M0/1598 0.027 0.052 0052 0014 ]
| 5W03 1 BF22/199% 0.02% 0.044 £.049 noi?
§9-03 15211999 0.074 0.043 0,048 0.024
5W-03 41241959 0.032 0.03 0.051 .ozl ]
Sw-03 | RAOM53Y [3.034 0,077 0048 0.034
SW-{3-rz L0952 0.025 .06z 058 0.824 i
SW- 03 10/12¢1939 0.014 0.022 00215 §.0088 ]
SW-03 2242000 .028 0.433 D.U%% 0.019
SW-03 41172000 0029 0.044 0.045 002 ]
§W-03 12072400 0.03 0.063 0.054 0,021 ]
SW-03 10¢117200¢ 0.027 0,046 D043 D0LS
SW03 ] 1R300 0,023 0083 0056 | 0012 )
SW-03 L0//2001 0.02 o04d | 0041 0011
SW-03 47912002 0,048 0,087 L .0BS 0.031
5'W-03 WLTR002 0015 L 0042 0.03% 0.023
SW-03 1072552002 .04 0437 L.0Z9 0.025
SW-04 641996 0,025 0.025 0.025 0.025 ]
Sif-04 Af3D1998 0.011 0.01% 0022 0.025
SW-04 Ti20/1998 noLd 0.028 0.027 4025
SW-04 10/28/199% 0.0255 £.0255 0.014 0.0255 _
SW-D4 14121959 0.0089 0.06 0018 0.025 |
EW-04 4f12/1999 0.025 0021 n01e 0.025 o
SW-04 8/10/1999 0018 0,048 0,042 0.025
SW-0d-re BI1iW] 009 0014 0033 .03 0.025
SW-04 104121599 0003 0.0085 0.008 0.02% 1
FW-04 2/2/2000 0.0087 0.014 D014 0.025
5 W-Dd 41172000 0oLy 0,032 0.031 5023
Sw-04 T2062000 0,015 0.037 0.024 0025
SW-04 10/11/2000 0.015 0.036 2,033 0.025
SW-04 | 2001 0.0] 022 0016 D025
SW-04 10/9/2001 0.017 0.018 0.018 0.023
5W-D4 41972002 0.028 0.038 0.036 0,019 i
Esw-m 10¢25/2002 0.0} 0.9 0,015 0.025 N
Values are in pg/L.

Values in red exceed the remediation go
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Ligug- Yiair Rewitio
Gaigy Chewical Carp. (A bordein Planil Aberdeea, NC

Table 8 continned:

Sife SampleDate | alphe-BHC | heta-BHE delte-DHC | pamma-BHC (Lindane) |

WS &/4/190a G.028 {1,025 0,025 0028

SW-015 THAOHG5E 0012 0.028 023 0.023

S5 1/28/1998 00255 ___Gnois 0014 n.0285

5W.05 1¥12/1590 0.008 PV S L.01e 0.025

SW.05 21990 0.025 0.02 0,02 (.025 |

5W-05 8/10/1999 D018 0,043 0,03% 0,028 |
BW-05-12 SF1001952 004 ¢.033 0028 £.025

SW-05 LOM21599 0.005 [.00e f.008 0025 .

EW-05 22/3000 0.0097 0.014 §.013 0.025 ]

SW-0S 44112000 4014 0632 0033 0.025

SW-0% TRAHG D45 0,035 0.024 0.025

SW-03 11 172000 0037 {.03% N.037 0025

SW-03 1,9/2001 0011 0025 G017 0025 a

AW-05 10/8,/2001 0017 G.01s 002 0.023

S¥-0% 4/59/2003 0.027 0:033 0.034 0,018

SW-05 2842002 0,011 0.018 0014 G025

SW-05 AM1596 0.025 0015 0325 0,025

Ewi-00 4/29/1993 0.012 £.022 0,023 0.025 i

SW-05 2071958 0.013 0.02% 0029 0025

5w 10r28/1598 0.0032 0.014 Q011 0027

SW.06 1121952 Q0082 014 1416 0,025

-6 41241958 0,025 0,025 2025 0.02%

SW06 &/ 5/199% 0,038 0.013 n.o12 {128

LW-0a B/10/1552 (.01% 0.04% DKL) N.025
5W-06-re B/1015%49 Loy 1.039 0,037 D025

SW-05 14/5 211469 000585 00083 008 0023

5Ww-06 2022000 0087 0.044 4,011 0325

§W-06 4/11,/2040 017 10,034 6.02% 0.023

SW-06 7202640 0014 0.036 D02d 0025

S =08 1B/ L 1/2000 .08 (.04 Q.03 00325

SW-D 1/0/2001 ootk 0,014 0.016 0025

SW-06 1 Q#5001 0014 0,023 1.024 0.025

SW-06 41912002 0.428 0.033 0036 0018

SW-08 10/25,2002 0.0091 0024 | 0013 0,033

Values are in ug/l,
Values in red exceed the remediation goals for the downgradient area (Table 4).
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Creigy Chemisat G, (Aberrleen Plant), Aberdsen, NC.

Table 8 continued:
Site Sawple Date | alpha-BHC | beta-BHC delfn-BHC pamme-BHC (Llndumj_l
SW-07 B4 11998 0.025 0.025 0.025 0.025
Sw-07 412911923 0.012 0.019 0.022 0.025
SW-07 72071998 2.012 0,028 027 0.025
5W-07 1042841598 00265 0016 0018 0.0263
FW-07 11215999 0.0084 0.014 0.018 0.023
SW-07 441241599 0.023 0.019 042 025
Sw-07 BrL1999 0.018 0,057 0.041 0.025
EW-D7-re BADF9TT 0415 0.038 .03 0.025
W07 1001211999 0.0055 0.003 0.0¢9 0.035 1
SW-07 24242000 0.0084 00005 4.012 0.025
SW-07 471 1£2000 paL? 0082 (031 0.023
| sw-n7 22000 0013 0038 0,023 0.025
S-07 10¢1152000 0,028 b4l 0.041 0.02%
Sw-07 1/542001 0.00%7 n.01s 0013 1025
SW-07 Lr3/2001 2.015 0.025 1.027 0825
| _SW-07 4/8/2002 0.024 0.034 0038 0.018
SW-07 LO425/2002 G011 AL D.0ES {1,025 J
SW-08 6i4/[1896 0.025 0,023 .025 0.025
SW-0% 42971998 0513 Lo2 0027 0.025
SW-0B 7201593 2.014 0,029 0.034 0025
S0 10/28/1903 0.0088 0014 0.018 0.025 _
SW-08 171241999 0H0eT 0.019 0.01¢ 0.023
SW-08 41211999 0,425 [ 0.021 0.025
SW-08 &/10/1599 0.018 D042 | nos 0.025 |
SW08-r2 B/10/(599 (.02 0.045 1.038 0035
SW-08 101271999 00068 | 0.0108 B.OCS D025 ]
SW-08 2/2A000 0.01 0013 0014 0.025
EW-08 441142000 0022 0.03% 0.04 0.025
SW-08 2202000 4.018 0.037 2.02% 0.525
SW-04 1441 142000 0033 0.048 | 0,047 0028
SW-08 12001 0011 o018 0019 2.025
BW-08 104542001 0.024 0.038 0.041 D025
| sW-08 4/9i2002 0,011 0.043 0.042 0.018
SW-04 18252002 0314 0.024 £.018 _ 0.023 ]
Values are in pg/L.

Values in red excead the remediation gogls for the downgradient area (Tablc 4).
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Table § continued:

Slie Sample Date | alpha-BHC | beta-BHC delta-BHC gamma-BHC (Lindnne}
SW-09 &45/1998 U8 | 0J25 4.025 0.025
SW-0% 4251998 n.25s 0,023 0025 } 0.025
SW-09 | W20/1958 0.025 0.025 0.023 §.025 I
W08 1(v28/1593 0[.0255 0.0255 0.0255 0.0255
SW-09 11241955 0,025 0523 0025 Dok
SW-09 41271959 0.025 £.025 0.025 0.025
SW-09 871011999 0,025 0.028 0023 4.025
SW-09-re %/10/195% 0.025 0.028 3,025 0.025
SW-02 |{12/19049 0.025 .023 0.425 D.025
S'\W-08 24272500 £.025 Dpi3 0,025 00235
W00 441142000 0.023 0035 Ng2s | Q.025
SW-(19 T207000 0,023 1025 0.023% G.025
SW-09 105 £/2000 0.025 0.028 0.023 0028
SW-0¢ L9/2501 0025 0.025 0.025 | 0.625
SW-08 10/9/2061 025 0028 | 1,025 0,023
SW-09 41972002 0,025 0.025 0.02% 0082 N
Sw-09 125/2002 0.023 00325 0,028 0025
§W-10 4129/1998 (025 0,025 0.025 0.025 o
Sw-10 712071998 0.023 0.025 0.023 ) %023
SW-L0 1DFZ31098 | 0.0235 40255 00255 0.0255
SW-10 L/ 2419592 Lh235 n.023% 0023 ) 0028
£W-10 41201990 [ G023 0p2s | 0025 0.023
SW-10 BILH1959 0.028 0028 0028 | £.028 N
SW-1i-re B/I0/1995 0.025 0025 | 0023 0,023
| SW-10 1041271989 0.025 0028 uois 0.025 B
SW-10 27272000 L.025 0023 0025 0023 ]
SW-14 411 122000 0,023 0.035 0.025 025
SW-10 1202000 a.f2s 0025 | 0,025 0.025
§Ww-10 | hLL2000 0.025 0025 0,025 £.02%
SW-10 11542001 0.023 0.023 0023 g.023
- SW-1l | 10A12/1995 £.00495 0.O0ES 00034 0,325
SW-li 2202000 0.0083 0014 0012 0.025
SW-112 2212040 20091 0.014 01t  nags o
SW-[1-2 4/01/2000 tal6 FLEN 2028 D025
swell:d | 7208000 | 0518 0.043 0.029 0.028
SW-11-2 1071172008 0.027 2.04 0.037 0,023
EW-11-2 1/9/2001 0011 G018 0.017 0.025
SW-11-2 10/m2001 0.014 0.036 0029 | 0.023
SW-11-2 4912002 g.027 0.034 0.035 0.018 ]
SWw-11-2 142502002 2401 0.016 0,012 n.023 o

Values are in pg/L.
Values in red exceed the remediation goals for the downgradient area (Table 4).
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Fipe-Yeor Review
Geigy Chomical Corp. (Aberdeen Plant), Absrdeen, NC.

As a result of the downgradient investigations required by the ROD, and with the
adoption of the ESD in 1998, it was determined that trichloroetherie (TCE) was not a site related
comtaminant, As a result, monitoring and the downgradient groundwater clean-up standard for
TCE was removed from the downgradient monitored natural attenuation remedy (Table 4).
However, the ESD did not remove TCE from the groundwater remediation levels (performance
standards} for the Geigy Site as listed in Table 3. Table 9 presenis the data for monitoring wells
that have been tested for TCE during the 1991 — 2002 time petiod. Other wells in the monitoring
program for the site have not been monitored for TCE levels and are not included in Table 9.

Tabie 9. Trichloroethene (TCE) Concentrations in Groundwater Monitoring Wells 1991 to
2002

Trichloroethene (TCE) Concentrations in Groundwater Manitorlng Wella 1991 - 2002

Surfitul Agaoller VUpper Black Creok Agnifer
TCE Concentration TCE Conceniratlon

Weall DATE flapiL} Welt DATE {pgil)
MW 08 | 2181991 ND {143 MW 16D 2801594 200
pAW-I0S | T23N8G M MW- 6D 134271 354 130
MW-105 | +/16/1927 RT3 (5] MW-i50 421651097 1Ad
MW-105 | 71451597 ND (5} R o=1500 W LdsLaey %0
-1k | 10AsesT | HD (5} MW -1610 1004LE9T 250
SAW-108 | 4i1/I908 NDI (5} MW -16D 412111998 290
hiv/-108 | [fy2S/T998 KD £1) MW-150 1072071994 270
1W-105_| 10714¢4129G HIF¢N MW 16D 24572000 1940
Mw-168 | 10/132000 M (1} MW-160 ] 104132000 E {268} ]
MW=105 | L0/1120G] KD 4y M- 160 041 2001 190
M- 105 | 10:zaan0s | MO (1) MW-160 | 1003403003 160
MW-168 | _L23N1%96 N (5) MW-[IT 28/1594 180
WW-158 | 41611957 NI {5} MW-(TD 127241994 10
MW 168 | 71451997 D (5} MW-i7D 271611557 199
MW-1EE | 10/171997 D (5) . WM#-17D0 RN ER 370
MA-168 | 42101598 HD {8 KMW-170 107111997 350 _
MW- 165 | 10l (008 [NltH MW-170 14214199K 20 .
MWL 165 | 1011811395 WD (1} MWW-171D | 072071998 350
MW%-168 | 10132000 WD (5] MW-1TD 242500 330
REWL1A5 | 1500 HD 1] MA-170 100 (32000 290 ]
MW-L68 | 10/22/2002 WL (1] MW-170 1012452002 490
MW-1T8 | 123/1556 ND5) | MW 1K 143671504 N i3}
MW-175 | 45671997 HII[5) Wi - 18D 81151595 ND (1 |
}#-178_| 11441987 WD [5) hAW-130 | 2r3iTas NI 4
Mi-178 | 10171987 L1 MW 180 41161139 Wmors) |
MW-178 | 472171058 HE (5] MW- |30 Ti 1441997 1.2
MW-175 | 10:29/1928 N2 [1) MW-18D 100111997 15
M¥-175 | 101471939 WD (1} ] MW-1ED 4111598 6.2
W18 | 10432600 HO(1 bYW 1B 10439/ 8 4.2
MWL1T5 | 160 1E081 HO (1) KW-1ED 16/1411999 2
WW=1T78 | 1052472003 ND MW 8T 101412908 PL

MW- (8D 10s10/2001 46

MW TES | 12/ E0en B (5] MW-1ED 1031002 Tl
MW.1BS | 4/18f1097 N (50
MWL (85 | WSIGT ND[5) Mi-300 190142000 43 a
MW-[185 | LO4A2FT 146 MW-300 1042 1002 £6
MW-185 ¢ 4f21F100 WD {5}
Mw-188 | l0s28715994 WO | Notel Values in ngsl, ND = Mon-detcet.
MAW-188 | LO4I40059 NDLI), E = Batimated va(ue abave instrument
BAWL1ES | Lov[3r2080 KO linear cakibration ronge. Aciual detection,
MW-1ES | 1041172001 N B
MWL | 107232002 HNE {1 -
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TCE concentrations at wells MW-16D and MW-17D, which are at the castern edge of the
site arca, are consistently two orders af magnitude {100 times) greater than the 2.8 pa/L
performance standard. MW-18D, at the western edge of the area where groundwater is being
extracted, consigtently has TCE concentrations at one order of magnitude (10 times) the 2.8 pg/L
performance standard. The trend at MW-18D is one where TCE concentrations are increasing
over time. Surficial aquifer monitoring wells, MW- 108, MW-168, MW-175 and MW-185 do
not exhibit TCE concentrations above the performance standard.

VIII. ASSESSMENT

To assess the effectiveness of the remedy at the Geigy Chemical Corporation {Aberdeen
Plant) Site, three basjc questions are answered and discussed below:

Question A: Is the remedy Sunctioning as intended by the decision documenfs?

Por the Geigy Chemical Corp. (Aberdeen Plant) Site, the remedy for soil (source)
contamination was completed in [996, with the conclusion of sail and debris removal. Based on
a final inspection of the site by EPA and the State of North Carolina Division of Superfund in
1998, the soil contaminant level goals established in the ROD and RD have been met and no
further soil remediation is required.

The groundwater pump-and-treat system was placed on-line in January 1997 and has
operated continuously since. The groundwater contamination trends attributable to the pump-
and-treat remedy for the surficial and Upper Black Creek aquifers appear 10 be downward, The
trends of contaminant concentrations in the downgradient groundwater are difficult to discern
because of the low levels of contaminants present. At present, the monitoring data show that
contaminant concentration levels of TCL compounds are consistent]y above performance level
goals.

Question B: Are the assumplions used af the time of the remedy selection still valid?

The altematives presented to address groundwater and soil contamination in the ROD,
were originally evaluated using criteria set in the NCP, 40 CFR §300.430 (e)(9). The criteria are
described below.

Threshold Criteria

1. Overall Protection of Human Health and the Environment addresses how an alternative as
a whole will protect human health and the environment. This includes an assessment of
how the public health and the environment risks are properly eliminated, reduced, or
controiled through treatment, engineering controls, cr controls placed on the property to
restrict acoess and (future) development. Deed restrictions are examples of confrols to
restrict development.
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Coinpliance with Applicable or Relevaat and Appropriate Requirements (ARARE)
addresses whether of not a remedy complies with all state and federal cnvironmental and
public healith laws and requircments that apply or are relevant and appropriate to the
conditions and cleanup options at a specific site. Ifan ARAR cannot be met, the analysis
of the alternative must provide the grounds for invoking a statutory walver.

Primary Balancing Criteria

. Long-term Effectiveness and Permanenge refers to the ability of an alternative to

maintain reliable protection of human health and the environment over time once the
cleanup goals have been met.

Reduction of Toxicity, Mobility, or Volume are the three principal measures of the
overall performance of an alternative. The 1986 amendments to the Superfund statute
empbasize that, whenever possible, EPA should select a remedy that uses a treatment
process to permanently reduce the level of toxicity of contaminants at the site; the spread
of contaminants away from the source of the contaminanis; and the volume, or amount,
or contamination at the site.

Short-term Effectiveness tefers to the likelihood of adverse impacts on human health or
the environment that may be posed during construction and implementation of an
alternative uatil cleanup goals are achieved.

Implementability refers to the technical and administrative feasibility of an alternative,
including the availability of materials and services needed to implement the alternative.

Coost includes the capital (up-front) cost of implementing an alternative, as well as the
¢ost of operating and maintaining the alternative over the long-term, and the net present
worth of both the capital and operation and maintenance costs.

Modifying Criferia
State Acceptance addresses whether, based on its review of the RI/ES and Proposed Plan,
the State concurs with, opposes, ot has no comments on the alternative EPA is praposing
as the remedy for the site.
Community Acceptance addresses whether the public concurs with EPA’s proposed plan,
Community acceptance of this proposed plan will be evaluated based on comments

received at the public meetings and during the public comment period.

The evaluation criteria relate to the requirements of Section 121 of CERCLA, 42 USC

§9621, which determine the overall feasibility and acceptability of the remedy, Threshold
criteria must be satisfied in order for a remedy to be eligible for selection. Primary balancing
criteria are used to weigh major trade-offs between remedies. State and comniunity acceptance
are modifying criteria formally taken into account after public comment is received on the
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Cotigy Chimsica! Corp. (Aserden Piue), Aberdoen, NT.

proposed plap, Table [0 summarizes the alternatives cvaluated and discussion of the potential
remedial alternatives to address soil and groundwater follow.

Table 10. Remedial Alternative Summary

Remedial Action Total Present Worth Costs
{1992)
Groundwater _
Alternative 1A No Action  §140,000 1
Alternative 1B Long-term Monitoring of $1,630,000
Groundwater
Alternative 2 STurry Wall and Cap $10,200,000
Alternative 3 Groundwater Extraction for $2,210,000
Remediation Levels; Carbon
Adsorption; Discharge to
) POTW
[Soll ’
Alternative 1 No Action £140,000 B
Alternative 2 Off-site Disposal
Total Landfilling $600,000
Total Incineration $2,440,000 ]
Alternative 3 Capping $275,000 |
Alternative 4 On-Site Thermal Desorption $700,000
Alternative 3 On-Site Incineration $1,327,100

Ground Water Remediation

The following alteratives were subjected to detailed analysis for groundwater

remediation:
Alternative LA
Alternative 1B:
Alternative 2:

Alternative 3;

No Actien
Long-term Monitoring of Groundwater
Slurry Wall and Cap

Groundwater Recovery and Treatment to Attain Remediation
Levels

Ouverall Protection af Human Health and rthe Enviranment

Groundwater poses no risks to human health under current conditions. Under the future
use condition the no action altemative would not address pesticide levels in groundwater and
therefore would not be protective of human health. Alternative 2 would attain the remediation
poals by containing groundwater in the uppermost aquifer and recovering groundwater in the
second uppermost aquifer, Alternafive 3 would aftain the remediation goals by recavering

30



Vipe-Vaar Revies
Coetgy Chemecad Cosp. [ berdiew Phani), A bareloen, WNE

groundwater in the uppermost and second uppermost aquifer, Therefore, Alternatives 2 and 3
would be protective of human health and the environment.

Compliance With ARARs

The no action alternative would not comply with ARARs. Alternative 2 would attain
remediation levels outside of the slurry wall in the second uppermost aquifer and prevent
remediation levels from being exceeded off-site in the uppermost aquifer. Altemnative 3 would
attalr remediation levels in both aquifers. The cap in Alternative 2 would be designed to
conform to RCRA performance standatds, Construction of the groundwater recovery, treatment
and discharge systems for Alternatives 2 and 3 would satisfy action-specific ARARs. Discharge
to an on-site infiltration gallery would comply with the substantive aspects of 8 NC Non-
Discharge Permit,

Lonw-ferm Effectivencss and Permanence

Pesticide levels would decrease permanently thtough recovery outside of the shury wall
for Alternative 2 and in both aquifers in Alternative 3. Construetion of a slurry wall under
Alternative 2 would be complicated by the depths to the uppermost aquitard (up to 70 feet). The
competence of the resulting connection would be vetified through hydraulic and analytical
monitoring of groundwater. Carbon adsorption is considered Best Available Treatment for
pesticides in groundwater, Alternative 2 would be a permanent installation that would require
review and maintenance indefinitely. Alternative 3 would be discontinued once the reinediation
levels were achieved.

Reduction of Toxicity, Mobility, and Volume

Alternative 2 would reduce the mobtlity of pesticides in the uppermost aquifer through
containment and reduce the volume of pesticides in the second uppermost aquifer through
recovery. Alternative 3 would reduce the volume of pesticides in both aquifers through recovery
and treatment and comply with the statutery preference for alternatives involving treatment,

Short-term Effectiveness

All of the alternatives can be implemented without significant risks to the community or
on-site workers and without adverse environmental impacts, Construction schedules would be as
follows: Alternative 1A — None; Alternative 1B — 1 month; Alternative 2 — 8 months; and
Alternative 3 — 3 months. Construction of Alternative 2 could not proceed until the rail line was
rerouted, a potentially significant obstacle on an institutional basis.

Implementability

Alternatives 1A, 1B, and 3 would not pose significant concerns tegarding
implementation. Construction of the slurry wall for Alternative 2 would approach the limits of
technical feasibility due to the required depths (up to 70 feet). Design of the treatment system
for Alternatives 2 and 3 could nat be conducted untit discharge requirements were defined.
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Cost

Total present worth costs {1992) for the groundwater alternatives are presented in Table
10.

Soil Remediation

The following alternatives were developed for Site soils and were subjected to detailed
analysis:

Alternative 1: No Action

Alternative 2 Off-Site Disposal
Alternative 3: Capping

Alternative 4: On-Site Thermal Desorption
Alternative 3: On-8ite Incineration

The evaluation of these alternatives is summarized below.

Overall Protection of Humarn Health and the Environment

Potential risks due to Site soils under current and potential future conditions (residential
scenario) are within the acceplable range of risk specified by the National Contingency Plan

(NCP).

Complintce with ARARs

There are no Federal or State ARARs for pesticides in soils. Alternative 2 would comply
with EPA’s off-site policy and applicable land disposal restrictions. Alternative 3, consolidation
of site soils and capping in place would not trigger any RCRA tequirements. Alternatives 4 and
% would comply with all applicable ARARs, including LDRs,

Long-term Effectiveness and Permapence

Alternative 1 would not be effective in reducing contaminant levels, Alternatives 2 and 4
would result in a permanent reduction in site risks. Alternative 3 could be effective in the long-
term through regular maintenance of the cap, but a review of remedy would be required every
five years since a cap s not considered a permanent remedy. Alternatives 4 and 5 would
mainiain reliable protection of human health and the environment ever time once the remediation
levels were achieved.
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Reduction of Toxicity, Mobility, and Volume

Pesticide levels would remain unchanged for Alternative !, Alternatives 2, 4 and 5
would reduce pesticide levels significantly, Alternative 3 would not reduce the volume, but
would reduce the mobility and effective toxicity of the pesticides.

Shart-term Effectiveness

All of the alternatives can be implemented without significant risks te on-site workers or
the community and without adverse environmental impacts.

Implementabilify

No implementation is needed for the no action alternative. Off-sife disposal to a RCRA-
approved landfill and incinerator have been conducted successfully in the past at the Geigy Site.
Construction of the cap would pose no significant difficulties. Alternatives 4 and 5 are
implementable, however the low volume of contaminated soils requiring remediation renders
these alternatives impractical at this site.

Cost

Total present worth costs (1992) for the soil remediation alternatives are presented in
Table 10.

Modifving Criteria

State and community acceptance are modifying criteria that were considered in selecting
the temedial action.

Siate Acceptance

The State of North Carolina concurred with the selected remedy.

Conununily Acceptance

A proposed plan fact sheet was released to the public on March 26, 1992, The proposed
plan public meeting was held on March 31, 1992, The public comment peried on the proposed
plan was held from March 26, 1992 to May 25, 1991. The letters, comments, and questions
asked during the March 31" meeting and received during the comment period were attached to
the ROD as a Responsiveness Summary.

With the completion of the Downgradient Groundwater Remedial Action Work Plan in

October 1997, the alternative of Monitored Natural Attenuation was implemented for the
downgradient portion of the plume. The determination was based on the following factors:
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a  There were no receptors of unireated groundwater in the downgradient area. At the time
there was one private well user in the area. All other residences and businesses are
cornected to the city water system. The privats well had been sam pled and the water was
contaminated with pesticides, However, the PRPs installed a carbon filter on the well,
and conducted periodic monitaring to ensure proper opetation and maintenance.

+ The City of Aberdeen, by letter dated April 1997, informed EPA that the City would not
install any municipal water supply wells in this downgradient area.

»  Groundwater discharge ta surface water limits the further migration of the plume.
Groundwater flow directions have been identified to verify that the groundwater pesticide
contamination plume is contained by the following creeks: McFarland’s Branch,
Aberdeen Creek, Ray’s Mill Creek, and Trough Branch.

o Pesticide concentrations jn surface water do not currently pose a risk to human health or
wildlife. The risk assessment for McFarland’s Branch was updated based on the new
sampling results and indicates that the risk associated with the downgradient plume is
well below EPA’s acceptable risk range of 10 to 10°°.

s  Croundwater modeling has shown that the concentrations of pesticides in this
downgradient area will decrease in a time frame comparable to a pump-and-treat system.
A groundwater flow model was used to simulate the performance of six extraction wells
in the downgradient plume area. The model was also used to estimate the extent and
longevity of the gtoundwater plume under naturally-occutring conditions. The results of
this modeling show that the plume would be remediated in 19 years under pump-and-
treat conditions, and would be remediated in 25 years under natural conditions,

The assumptions used for the remedy selection remain valid. The selection of extraction
with activated carbon adsorption as the remedy for the surficiat and Upper Black Creek aquifers
is still valid as there have not been any changes to the assumptions made originally. The
selection of monitored natural attenuation as the temedy for the downgradicnt area is stil! valid
as conditions have not fundamentally changed. Based on the review, all appropriate measures
and procedures were utilized at the time of the remedial action and continue to be in effect,

Question C: Has any information come 1o light that conld call into question the protectiveness
of the remedy?

Based on validated information provided in the documentation that was reviewed, there is
1o information to date that significantly questions the protectiveness of the remedy. Data
callected since the conclusion of the source remedial action support the selection of exiraction
with treatment as the preferred method for groundwater remediation in the ROD, The data are
also in support of selection of monitored natural attenuation as the preferred method of
groundwater remediation in the downgradient area as selected in the ESD. The trends of
contaminant concentrations in groundwater are generally downward. However, detections of
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target contaminants are frequently in exceedance of performance standards for the site. Remedy
implementation data to date provide no validated early indication of potential remedy failure.

IX. ISSUES

There are several problems or issues that have been identified during this review. Each is
further discussed in the recommendations section of this report.

1. Fencing and signage for the site as proposed in the documents of record have not been
installed.

3 Maodification of the site Groundwater Remediation Discharge Permit to reflect actual
number of recovery wells in use.

3. Extension of off-site trichloroethene (TCE) contaminant plume into site area and
potential affects on remedy as implemented. Potential increases in TCE congentrations in the
remedy and downgradient areas.

X. RECOMMENDATIONS AND FOLLOW-UP ACTIONS

The recommendations and follow-up actions associated with the isgues found in this
review are described below and are summarized in Table 9.

Implementation of site fencing and signage as ptoposed in the Record of Decision should
be analyzed, The proposal for fencing and signage was completed prior to remediation of the
site soils. With removal of the contaminated seils, fencing the site may pose a greater public
safety hazard than exists currently. It is recommended that EPA issue an ESD to eliminate the
requirement for fencing and signage at the site,

The current Groundwater Remediation Permit issued to the Site by the State does not
reflect the treatment system as installed. The permit lists a total of five {5) recovery wells while
the actuz] number of recovery wells in use is seven (7). As the current permit expires June 30,
2004, it is recommended that the PRPs update the information in the permit application for
renewal, Change of the permit should only be editorial in nature and should not affect the
operation or implementetion of the trestrnent system.

Extension of the off-site trichloroethene {TCE) contaminant plume into the site treatment
area has been noted during ongoing monitoring of the remedy. The change-ont period for
activated carhon canisters has reduced from annually to semi-annually. Currently there are
insufficient data to accurately predict whether the TCE plume will adversely affect the remedy as
implemented or not. It is recommended that the EPA and State continue to pursue
characterization of the source of the TCE and the PRPs continue their voluntary monitoring of
wells in accordance with the Site Groundwater Remediation Permiit.
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Table 11. Recommendations and Follow-up Actions

Issue(s) Recommendzations/Follovw- Party Oversight Milestene Follow-up
up Actlons Responsible Agency Date Actions: Affects
Protectiveness
(YiN}
Fencing and Feneing and signage shauld EPA EPA and State Before next N
signape for the not be required as the site flve-year revlew
site a8 proposed 50ils have been remediated. a8 required
in the doenments EPA should fssue an BSD
of recard have fo climinate requirement for
not heen feneing and signage.
implemented.
Groundwaler Updete permit to refleet PRPs Etate Upaon rengwal N
Remediation actual number of recavery af current
Permit does not wells whon rencwed, permit— June
cover all installed 30, 2004
| escavery wells, .
tME-5ite Continued monitaring of PRPs, EPA and | EPA and Stale Befors neit N
wrichloroethena affect{s) on the site remedy. State five-vear revigw
contaminant or a5 required
plime, . J

XI, PROTECTIVENESS STATEMENTS

The remedy at the Geigy Chemical Corp. (Aberdeen Plant) Site is expected to be or is
protective of human health and the environment, and in the interim, exposure pathways that

could result in unacceptable risks are being controlled.

Xil, NEXT REVIEW

This is a site that requires five-year statutory reviews. EPA will conduct the next review
within five years of the completion of this first five-year review report. The completion of this
teview as shown on the signature cover to this report is the trigger for the next five-year review.
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List of Documents Reviewed
Grigy Chemical Corp. (Aberdeen Plant) Five-Year Review

Rust Environment & Infrastructure. November 1993, Remedial Design Wark Plan, Geigy
Corporation Site, Aberdeen, Notth Carolina. Project No. 86619.200.

Rust Environment & Infrastructure. November 1993, Sampling And Analysis Plan, Gelgy
Chemical Corpotation Site, Aberdeen, North Carolina. Project Mo, 86619.210.

Rust Environment & Infrastructure, February 1995. Downgradient Groundwater Investigation
Work Plan, Geigy Chemical Corporation Site, Aberdeen, North Carolina.

Rust Environment & Infrastructure. March 1996. Downgradient Investigation Data Summary
Report, Geigy Chemical Cotporation Site, Aberdeen, North Carclina. Volume 1 and 2, Project
No. 33288.610.

Rust Environment & Infrastructure, March 1996, Final Design Report, Geigy Chemical
Corporation Site, Aberdeen, North Carolina, Project No. 86619.600.

Rust Enviromment & Infrastructure, November 1997, Final Downgradient Groundwater
Remedial Action Work Plan, Geigy Chemical Corporation Site, Aberdeen, North Carolina,
Project No. 201165.10300,

Sirrene Environmental Consultants, March 16, 1992. Feasibility Study Report, Geigy Chemical
Corporation Site, Aberdeen, North Carolina. Sirrine Project No, G-1024.20.

The Pinnacle Consulting Group. October 2001. Downgradient Remedy Summary Report,
Geigy Chermical Corporation Site, Aberdeen, North Carolina. Project No. MASO006L.

The Potentially Responsible Parties (PRPs) for the Geigy Chemical Corporation Site,
November, 1089. Remedial Investigation/Feasibility Study Work Plan, Geigy Chemical
Corporation Site, Aberdeen, North Catolina. Prepared by ERM — Southeast, Ine.

The Potentially Responsible Parties (PRPs) for the Geigy Chemical Corporation Site, March
1992, Final Repott — Remedial Investigation Study, Geigy Chemical Corporation Site,
Aberdeen, North Carolina. Prepared by ERM — Southeast, Inc.

U,S. Environmental Protection Agency, Waste Managerent Division. May 1, 1989, Initial Soil
Removal Report Task 10 — RIFS, Gelgy Chemical Corp. Site, Aberdeen, North Carolina.
Prepared by the Potentially Responsible Parties (PRPs) for the Geigy Chemical Corp. Site,

U.5. Environmental Protection Agency, Region IV. March 24, 1952. Geigy Chemical Corp.
gite NPL Site Administrative Record, Index and Volume 1 through 7.
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1J.S. Environmental Protection Agency, Region IV, August 27, 1992. Record of Decision;
Summary of Remedial Alternative Selection; Geigy Chemical Corperation Site, Aberdeen,
Moore County, Narth Carolina,

U.S. Environmental Protection Agency, Region [V. January 23, 1998. Explanation of
Significant Differences to the Remedial Action, Geigy Chemical Corporation Site, Aberdeen,
Maore County, North Carolina,

11.9. Environmental Protection Agency, Region IV, February 6, 1998. Geigy Chemical Corp.
(Aberdeen Plant) Site (Explanation of Significant Differences) NPL Site Administrative Record,
Index and Volume 1 through 3.

U 8. Environmental Protection Agency, Region IV, July 21, 1998, Superfund Preliminary
Close-Out Report, Geigy Chemical Corporation NPL Site, Aberdeen, North Carelina.
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ATTACHMENT 2
Phaotos of Extraction System Installations
All photos taken by Stacy Samuelson
during Site visit February 18,2003 -



Equalization Tank

Equatlzation tank and transfer pump




Extraction well P¥W-35

Infiltratior gallery area




Tresfment system main control panels

Controller bavpanel for extraction well




Detail of extraction well FW-38

e

View of extraction wells PW-25 and PW-18 from well FW-38




¥iew of carbon adsorption canister banks
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Attachment 3
Upper Black Crecek Aquifer
Extraction Well Capture Zones



Close-Up: Min Q and Drawdown Contours




Close-Up: Avg Q and Drawdown Contours
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Surficlal Aquifer Graphs
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Attachment 5

Upper Black Creek Aquifer Graphs
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